Pulses such as beans and lentils are culturally important foods in different countries/regions due to their traditional role in dishes, which may be a result of a combination of their nutritive qualities, low cost, and ease of storage. Despite the cultural, health, and monetary benefits associated with eating pulses, pulse consumption in Canada is low. The present study attempted to address whether cultural factors influence pulse consumption among university students in Canada. Results showed that 59% of respondents' cultural identities do not impact their food choices, and just 29% indicated that pulses are part of their traditional diet.
Introduction
Pulses are the low-fat, dry, edible seeds that are harvested from pods of annual leguminous plants. Across the globe, the most commonly eaten pulses include kidney beans, navy beans, fava beans, chickpeas, dried or split peas, mung beans, black-eyed peas, and several varieties of lentils (Food and Agriculture Organization of the United Nations, 2016). Canada is the second largest producer of pulse crops in the world (Hoover, Hughes, Chung & Lui, 2010) , with the most commonly grown pulse crops being lentils (Lens culinaris), chickpeas (Cicer arietinum), dry beans (primarily Phaseolus vulgaris), and dry peas (Pisum sativum) (Tosh & Yada, 2010) .
Although Canada is a large global exporter of many pulse crops (Hoover et al., 2010) , Canadians typically do not regularly eat pulses, with only 13% of the population consuming pulses on a daily basis (Ramdath, Renwick, & Duncan, 2016) . The estimated median weekly consumption of cooked pulses among Canadians is 1.0 cup per person, with South Asian immigrants consuming an average of 2.5 cups per week (Ipsos Reid, 2010) . The large consumption differences between the general Canadian population and the South Asian immigrant population demonstrates that pulse consumption in Canada likely does not compare to that of other countries around the world.
Pulses are a culturally important food in different countries/regions due to their traditional role in dishes, which may be a result of a combination of their nutritive qualities, low cost, and ease of storage. Pulses, particularly beans, have been a staple food among most Latin American populations, which continues to impact the amount of pulses consumed by individuals within these ethnic groups (Leterme & Carmenza Muñoz, 2002) . For example, in the United States, people of Hispanic origin are the leading consumers of pinto beans, which constitute 47% of the total dry beans consumed (Lucier, Lin, Allshous & Kantor, 2000) . Additionally, beans are a substantial part of the traditional Brazilian diet, and within this country, an adequate consumption of beans is associated with protection against a number of diseases (Velá squez-Melé ndez et al., 2012).
Pulse crops also make up a large portion of dietary protein for many in countries where the consumption of animal protein is not permitted due to cultural or religious traditions and practices, or because it is not accessible to many in the population due to high costs. As a lower cost alternative to meat protein, many populations rely on plant-based proteins such as pulses to meet their dietary requirements. Pulses, particularly lentils, are often used as a meat substitute in developing countries (Erskine, Sarker & Kumar, 2011) . People in developing nations often rely on pulses for protein and energy requirements, as vegetable proteins are the most beneficial in terms of cost for a large proportion of populations in impoverished countries (Singh, Chung, & Nelson, 2007) . Pulse crops can provide nutritional security to low-income individuals in developing nations, particularly in Asia (Erskine et al., 2011) . Although they are a cost effective, high-protein food for many low-income individuals, lentils are consumed widely by all income levels in many countries such as Sri Lanka due to their cooking convenience (Anoma, Collins, & McNeil, 2014) .
Despite the cultural, health, and monetary benefits associated with eating pulses, pulse consumption in Canada is low. Globally, there are some shared and unique factors that influence pulse consumption at the individual and population level. Common factors include an individual's level of education (Mfikwa & Kilima, 2014 (Leterme & Carmenza Muñoz, 2002; Mfikwa & Kilima, 2014; Velá squez-Melé ndez et al., 2012) . These studies show that there is a clear lack of data on university students in the current literature, and the present study attempted to fill the gaps to address whether cultural factors influence pulse consumption among university students in Canada.
Methods
An online cross-sectional survey design was implemented to collect quantitative data for the purpose of summarising attitudes, opinions, and trends within the sample population. An online survey was the preferred type of data collection procedure because of the rapid turnaround in data collection, the economy of the design, greater generalisability, and external validity. The study was approved by the University of Lethbridge Human Subjects Research Ethics Board in November 2017.
The population for this online survey study was drawn from the University of Lethbridge student body, which had 8,558 students in the fall term of 2017 (University of Lethbridge, 2017) . This study sought participants specifically from the University of Lethbridge because of the proximity of the university to the researcher and because many pulse crops are grown in and around this area. The inclusion criteria include full-or part-time students aged 18 years or older currently attending the University of Lethbridge. This population was sought out using convenience and snowball sampling. Data collection took place over a three-week period in November and December of 2017. Analysis was assisted through the use of IBM SPSS Statistics 25 software.
Results
A total of 268 responses were received for the survey, all of which were used in the analysis. These participants constituted approximately 3% of the total University of Lethbridge student body, which was 8,558 in the fall term of 2017 (University of Lethbridge, 2017).
The majority of respondents had a European ethnic background (70%). The other main ethnic backgrounds of participants were Asian (10%), Indigenous North American (4%), African (3%), and Latin, Central or South American (3%) (see Table 1 ). Daily pulse consumers made up just 6% of participants, 27% eat pulses four or more times per week, and nearly half of the respondents (49%) eat pulses just one to three times per month. Five per cent of participants indicated that they typically eat more than three cups of pulses per week, 22% eat between one and three cups per week, 35% eat between one-quarter cup and one cup of pulses per week, 27% eat less than one-quarter cup per week, and 10% typically eat no pulses in a week. Chickpeas (28%), black beans (22%), and kidney beans (19%) were the most commonly eaten pulses among this group (see Figure 1) . Figure 1 . Most commonly consumed pulses. Split peas, red/brown lentils, and pinto beans were the least common types of pulses consumed from the specified list of pulses provided in this survey question A large percentage (59%) of respondents indicated that their cultural identity does not impact their food choices, with just 29% indicating that pulses are part of their traditional diet (see Table 2 ). One-Way ANOVA tests were performed to determine whether the participants vary in both the frequency and amount of pulses consumed based on their main ethic background. There was no significant difference among participants from different ethnic backgrounds on frequency F(10, 251) = 1.530, p = .129 or amount F(10, 237), p = .211) of pulses consumed in a week.
Discussion
Ethnic background has been shown to play a role in levels of pulse consumption (Ipsos Reid, 2010; Leterme & Carmenza Muñoz, 2002; Lucier et al., 2000; Velá squez-Melé ndez et al., 2012) . People of Hispanic origin consume proportionately more cooked dried beans than and other ethnic group in the United States (Lucier et al., 2000) , thus, the significantly lower number of Hispanics in the location of the present study compared to that of many centres in the United States likely affected these results. In 2016, 17.8% of the population in the United States identified as Hispanic or Latino (United States Census Bureau, 2016), compared to 2.6% of participants in this study, and 2.3% of Lethbridge residents identifying with Latin, Central and South American origins (Statistics Canada, 2016) . The majority of participants in this study do not have a main ethnic background that typically eats a large amount of pulses -such as Hispanic or South Asian -therefore, it is difficult to determine whether the ethnic background strongly affects consumption within the overall university population.
Traditional foods are often an important part of cultural identity, and a shift away from traditional food has been shown to negatively affect physical and mental health (Bersamin, Zidenberg-Cherr, Stern & Luick, 2007; Delisle, 2010; Ebbesson, Risica, Ebbesson, Kennish & Tejero, 2005; Kant, Vertinsky, Zheng, & Smith, 2013; Koga et al., 2016; Lee, Popkin & Kim, 2002; Loring & Gerlach, 2009; McGrath-Hanna, Greene, Tavernier, & Bult-Ito, 2003; Mohatt et al., 2007; Patchell & Edwards, 2014; Pufall et al., 2011; Sheehy et al., 2014) . The consumption of traditional foods is seen as an important indicator of cultural expression, as it is a tie to personal well-being and culture, as well as an essential conveyer of holistic health and culture promotion (Willows, 2005 Vol. 7, No. 5; 2018 in the availability and accessibility of traditional foods are issues of both preserving culture and improving well-being.
It is possible that the 29% of participants in this study who indicated that pulses were part of their traditional diet are not able to access pulses due to food availability at on-and off-campus food establishments. For example, new students living in the majority of residence units at the University of Lethbridge are enrolled in a mandatory dining plan in which the funds can be used at several specified dining locations on campus (University of Lethbridge, 2017) . If the dining locations at which the students have to eat as part oft the dining plan provided more bean and lentil options, the students could be more likely to purchase and eat them.
Results from this study may prove to be useful in being able to supply detailed information to on-campus eating establishments, providing them with information on students' pulse preferences and how impactful their cultural background is on their consumption of pulses. This information could help the staff at the on-campus food establishments to increase their confidence in the preparation of pulses, which could in turn make pulses more likely to appear on the menus, placing pulses within a typical student meal plan. The introduction of more pulse based food products on campus has the potential for consumer appeal and increased communication of the health benefits of pulses, building on the university's commitment to being more inclusive and diverse (Shen, 2017) by offering a wider variety of ethnic foods.
Conclusion
This research project has identified that, despite the importance of pulses to certain traditional diets, cultural factors do not have much influence pulse consumption among university students who participated in this survey.
Limitations to food variety in and around campus may be preventing university students from accessing traditional foods. Diversifying food options to include pulses in and around the university campus could lead to improved overall well-being by increasing the consumption of these nutrient dense and low cost foods while also giving access to culturally important foods.
